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13-globulin C. In the several hundred sera 
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viduals of European ancestry) 3-globulin 
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13-globulin C. In the several hundred sera 
previously examined (largely from indi- 
viduals of European ancestry) 3-globulin 
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More work has been carried out with 
further samples of serum from the five 
Australian aborigines having both (3-glob- 
ulins C and D, and with sera from other 
members of their community and race. 
In all, sera from over 120 aborigines (in- 
cluding several large families) have been 
examined, and a third (3-globulin type 
has been observed in which 3-globulin D 
is present but (3-globulin C is absent. The 
over-all results suggest that the presence 
or absence of the (3-globulins C and D is 
under simple genetic control. 

The following hypothesis for the ge- 
netic control of the (3-globulins C and D 
is completely consistent with the data 
obtained from the families studied. Two 
autosomal alleles ((13 and 3D) with no 
dominance are provisionally postulated. 
The genotype Pc/3c leads to the presence 
of 3-globulin C in the serum and to the 
absence of (-globulin D. The heterozy- 
gous combination of genes, P3C/3D, leads 
to the presence of both 3-globulins C and 
D in the serum in approximately equal 
amounts. The third genotype, 1D/1D, 
leads to the presence of 3-globulin D in 
the serum and to the absence of 3-globu- 
lin C. This genetic hypothesis is similar 
to the three-allele hypothesis proposed by 
Smithies and Hickman for the control 
of the five 3-globulin types which they 
have observed in cattle (3). It differs 
from the genetic hypothesis involving five 

pairs of linked genes referred to by Ash- 
ton (4) in an independent investigation 
of the (-globulin variations in cattle. 

Figure 1 illustrates diagrammatically 
the appearance of the two-dimensional 
starch-gel electrophoresis patterns of the 
(-globulins in the three phenotypes and 
gives the postulated genotypes. When 
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Fig. 1. Diagramatic representation of the stained proteins in the starch gels from two- 
dimensional electrophoresis (1) experiments with the serum (3-globulins in the three 
phenotypes. (-Globulins C and D are labeled in the diagram, and the postulated geno- 
types are indicated. Each serum sample was first subjected to electrophoresis on filter 
paper, and that part of the resulting strip over which the (3-globulins were distributed 
was then inserted into a starch gel for the second electrophoresis at right-angles to the 
first. The (-globulins appear in the central area of each section of the diagram; some of 
the y-globulins are to the left of the 13-globulins, and some of the a2-globulins are to the 
right. 
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Table 1. Observed distribution of the 
3-globulin types in the sera of the offspring 
of those Australian aborigine families in 
which both parents and at least one child 
were tested for their 3-globulin types, com- 
pared with the distribution expected from 
the genetic hypothesis here considered. 
The ratios given are (observed/expected). 

Distribution of 
Matings (3-globulin types 

in offspring 

Observed No. (CC 3CD 3DD 

3CC x 3CC 6 17/17.0 0/0.0 0/0.0 
(3CC x 3CD 6 9/ 9.0 9/9.0 0/0.0 
(CC x PDD 1 0/ 0.0 6/6.0 0/0.0 
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sera from the two homozygotes (P3c/( 
and PD/3D) are mixed in equal amounts, 
and the mixture of the two sera is sub- 
jected to two-dimensional electrophoresis, 
the resulting pattern of the serum pro- 
teins is indistinguishable from the pattern 
given by the heterozygote (P3C/OD), as 
far as the 3-globulins are concerned. 

Table 1 summarizes the data obtained 
from those of the Australian aborigine 
families studied in which both parents 
and at least one child were tested for 
their (3-globulin types. The agreement be- 
tween the observed distribution of (-glob- 
ulin types in the offspring and the dis- 
tribution expected from the genetic 
hypothesis here suggested is excellent. 

The haptoglobin types (5) of the in- 
dividuals included in the present study 
of serum 13-globulins were also deter- 
mined. The genes controlling the hapto- 
globin types (6) and those proposed for 
the 3-globulin types were observed to 
segregate independently in the one fam- 
ily of those studied in which such inde- 
pendent segregation was theoretically de- 
tectable (7, 8). 
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